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SATELLITE  WMSM  lOPCCNH^ISS^CK 
S.  M.  OroenTiftld  and  W.  V.  Kallogg 

ABSTRACT 

Various  aspects  of  leather  reconnaissance  by  satellites  <f  including 
limitations,  capabilities  relative  to  preseat  Methods,  and  growth  potential  y" 
are  discussed.  ) 

IlfTRODOCTICN 

Me teorologi cal  factors  Bust  be  considered  carefully  in  planning  May 
civilian  and  military  operations.  The  neteoro logical  Information  provided 
for  this  purpose  can  be  either  in  the  for*  of  actual  data  concerning  the 
present  weather  picture,  or  in  the  fora  of  a  forecast  as  to  future  condi¬ 
tions  at  the  time  of  the  operation.  In  either  case,  the  information 
provided  is  only  as  good  as  the  weather  data  available. 

It  is  well  known  that  there  is  in  operation  a  worldwide  weather  data 
collection  network  supported  by  nost  of  the  civilised  nations  of  the  world. 
Furthermore,  these  data  are  freely  disaemina -ad  to  all  nations  participating 
in  this  collection  program.  While  this  appears  to  be  a  great  wealth  of  data, 
it  16  also  apparent  that  therr  are  large  areas  of  the  world  (e.g.  the  oceans 
and  the  f  *lar  regions)  from  which  very  limited  data  are  forthcoming.  The 
only  naans  presently  available  for  filling  the  gaps  in  these  data  are  weather 
reconnaissance  b/  aircraft,  or  the  positioning  of  a  small  number  of  weather 
observing  ships.  At  best,  even  with  such  a  great  effort,  this  provides 
spatially  spotty  Information,  and  by  its  very  nature  the  kystsm  lacks  the  one 
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quality  of  observation  &o$t  ^ce^gary  to  lywftie  meteorology,  that  of 
continuity  in  tins  and  spacer 

A  third  possibility,  however,  has  been  suggested^^^  that  might 
Indeed  contain  the  gap-filling  ability  eailea  for.  This  i«  weather 
reconnaissance  by  aoans  of  satellites.  The  qv  ^tions  that  one  sight  ask 
about  such  a  system  are: 

1.  Vfrat  are  the  limitations  of  such  a  system? 

2.  Within  these  limitations,  what  weather  information  is 
obtainable,  and  is  it  adequate  to  do  the  job? 

5.  What  is  the  growth  potential  of  a  satellite 
reconnaissance  system? 

k.  Can  this  inforwtion  be  fitted  into  the  present  leather 
system? 

THE  LIKITATIONP  OF  SATSUT1  RBCCNHAISaANCS 

The  limitations  of  satellite  weather  reconnaissance  are  brought  about 
by  the  uniqueness  of  the  type*  of  observations  that  can  be  made  from  such 
a  vehicle.  Initially,  useful  weather  observation  from  a  satellite  will  be 
obtained  cm  inly  by  optical  meanc,.  That  is,  our  initial  observations  will 
consist  of  "looking  down"  at  the  vloitle  manifestations  of  voather.  The 
first  attempt  to  do  this  la  planned  for  the  I.G.Y.  satellite  program,  and 
Will  lam  Otroud  and  his  associates  at  the  Signal  Ifrqjinearing  Laboratories 
have  already  developed  a  simple  scanning  system  for  the  Vanguard  satellite. 

It  is  obvious  that  in  simply  observing  the  weather  through  the 
"eye"  of  a  higb-altitude  robot  almost  all  of  the  regular  quantitative 
measurements  usually  associated  with  synoptic  meteorology  tend  to  fall  by 
the  vuysi&e.  It  is  impossible  to  make  more  than  an  intelligent  guess  at 
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the  values  cf  temperature,  pressure,  hiaridity,  and  the  remaining  conven¬ 
tional  aet^oro logical  parameters. 

Using  this  type  of  data  as  the  sole  source  on  which  to  base  a  weather 
analysis  is  almost  completely  foreign  to  the  dorsal  experience  of  the 
synoptic  meteorologist.  The  basic  limitation  to  weather  satellites,  then, 
is  the  degree  to  which  meteorologists  can  apply  what  will  initially  be 
qualitative  information  to  the  science  of  synoptic  weather  analysis  Clouds, 
being  the  objects  most  discernible  from  extreme  altitudes,  become  the 
important  item  of  observation  and  oust  be  utilised  to  the  utmost  in  forming 
a  synoptic  picture.  It  in  apparent  that  from  clouds,  alone  it  will  be 
impoealble  to  tell  everything  about  the  current  synoptic  situation. 

Considered,  however,  with  both  theoretical  knowledge  and  that  gained 
through  experience,  an  accurate  cloud  analysis  can  produce  surprisingly 
good  results  in  areas  where  no  information  is  available,  further,  in  areas 
where  good  synoptic  data  are  currently  obtained  from  the  surface,  satellite 
cloud  observations  give  a  continuity  or  ccc^leteneos  that  is  not  presently 
available . 

WITHER  If&mwnQV  OBTAINABLE  *RCM  SATELLITES 

Recognizing  that  cloud  observations  will  initially  be  the  major  output 
froa  a  satellite  vua ther  reconnaissance  veliicle,  it  is  logical  to  aak  tw 
basic  questions.  First,  is  there  any  difficulty  in  seeing  and/or  identi¬ 
fying  clouds  from  these  altitudes?  Second,  what  synoptic  data  can  actually 
be  ob talried  from  these  ol  nervations* 

The  Visibility  of  Clouds  from  Satellites 

A  past  report  by  RANIr  considered  this  problem.  Utilizing  Hewson'o 
work'  'x  '  on  diffuse  reflection  coefficients  for  clouds  of  various 
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thicknesses  and  the  following  definition  of  contract,  th®  results  presented 
in  fig*  1  vara  obtained  for  daylight  conditions* 

*b  ~pd 

Contract,  C  -  - 

whore 

p^  «  brightness  (albedo)  of  the  brightest  thing  viewed 
(either  object  or  background) 
p  -  brightness  of  darkest  object  viewed  (albedo) 

C  ■  contract  between  the  two 

fren  a  knowledge  of  background  albedos  (less  than  .4  for  most  surfaces) 
it  is  possible  to  nhow  that,  except  in  the  oase  of  new  or  old  snow  and  for 
low  solar  elevations  over  &  water  surface,  the  contract  betwen  clouds  and 
background  would  be  greater  th*u  40  per  cent. 

A  contrast  greater  than  4o  per  cent  appears  usable  from  the  standpoint 
of  most  television  or  photographic  equipment  visualized  for  satellite.  It 
is  interesting  to  note  that  the  majority  of  observations  will  be  made  under 
the  influence  of  on  oblique  sun.  Due  to  this  fact,  even  in  the  case  of  hign 
albedo  backgrounds  over  land,  the  clouds  will  be  seen  imaged  against  their 
own  shadows,  which  will  once  again  provide  a  usable  contrast. 

The  unefulneaa  of  a  given  attainable  contrast  is  intimately  tied  up 
with  the  desired  ground  resolution.  In  the  case  of  cloud  photography  it 
1©  found  that  useful  Information  cun  be  obtained  with  quite  poor  resolution 
Fur  example,  gross  cloud  cover  can  certainly  be  obtained  with  the  ability 
to  resolve  ground  dimensions  of  the  order  of  one  mile  or  greater.  To  have 
the  ability  to  identify  cloud  types,  it  has  been  found  by  studying  cloud 
pictures  such  as  Fig.  2  taken  from  rockets, ^  tnat  it  is  necessary  to 
resolve  ground  dimensions  of  the  order  of  500  to  1000  ft.  rv solution 
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Fig.!  —  Available  contrast  with  varying  cloud 
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lO^iOOl  US  Novy  John  Hu?h>ns  (APl)  pho»ugroph) 


Fig  2 — V-2  No.  40,  July  26,  1948.  Maximum  altitude  60.3  rr  i 
View  looking  WSW  towards  Mexico  and  Gulf  of  California 
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is  certainly  attainable  with  present  TV  and  optical  ayrtmas  and  would  not 
require  an  exorbitant  bandwidth  in  the  radio  link  to  the  ground. 

On  the  basis  of  the  above  statements,  it  is  felt  that  the  problem  of 
recognition  and  identification  of  clouds  is  not  a  limitation  on  satellite 
weather  reconnaissance. 

What  Can  Be  Obtained  free  Satellite  Weather  Observations 

Cloud  observations  frera  a  satellite  oould  allow  the  synoptic  meteor¬ 
ologist  to  view  the  entire  weather  pattern  in  a  way  that  he  can  hardly 
achieve  by  present  indirect  methods.  That  is  to  say,  the  synoptic  meteor¬ 
ologist  today  plots  the  instantaneous  weather  information  from  many  points 
on  world  or  hemisphere  maps  and  then  proceeds  to  analyse  it  in  a  form  that 
will  provide  a  complete  picture  of  the  weather  over  large  areas.  It  is 
obvious  that,  i  specific  cloud  families  are  associated  with  particular 
meteorological  phenomena,  a  cloud  picture  of  a  large  area  of  the  world  will 
provide  a  knowledgeable  person  with  a  crude  but  complete  weather  map. 

Sven  if  this  wore  the  only  information  forthcoming  from  a  satellite, 
it  might  by  Itself  b  j  worthwhile,  since  In  areas  where  good  observations 
were  available  it  would  provide  a  completeness  of  weather  pictures  that  is 
Just  not  possible  from  point  observations  alone,  further,  in  large  uninha¬ 
bited  or  inaooe— ible  areas  it  would  provide  a  continuity  that,  with  the  help 
of  peripheral  weather  information,  would  allow  the  meteorologist  to  fill  in 
the  blank  areas  on  his  weather  map  with  more  certainty. 

In  addition  to  this  gross  picture,  however,  there  is  a  great  deal  more 
information  that  can  be  extracted  from  cloud  photographs.^  Wind  direction 
may  be  estimated  in  several  ways,  first,  from  the  present  meteorological 
models  it  is  established  that  certain  definite  weather  situations  will 
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produce  certain  sequences  of  clouds  preceding  or  following  them.  This  will 
tend  to  orient  the  situation  with  respect  to  the  ground#  Once  this  orien¬ 
tation  has  been  established,  the  wind  direction  any  be  approximated  through 
a  knowledge  of  the  theoretical  circulation  associated  with  a  given  synoptic 
weather  situation.  Second,  since  cuoulonlabus  clouds  extend  from  aa  low 
as  1600  ft  to  *0,000  ft,  their  slope  becomes  &  good  indication  of  wind 
shears#  Third,  there  is  the  formation  of  cusulus  clouds  on  the  lee  side 
of  mountains#  Fourth,  the  direction  of  movement  of  atmospheric  pollutants 
such  as  industrial  gases,  etc#,  will  indicate  the  direction  of  winds  at  low 
altitudes# 

Temperatures  zaay  be  estimated  by  starting  with  the  statistical  nortaal 
for  that  tine  of  >«ar.  This  first  estimation  nay  then  be  modified  by  the 
various  affecting  conditions#  Cloud  ty stems,  wind  direction,  and  even 
forms  of  general  cover  (snow,  etc.)  will  aid  the  analyst  in  deciding  whether 
tiie  area  under  observation  Is  being  affected  by  relatively  cold  or  warm  air. 
Upper  air  literatures  may  be  estimated  In  the  same  manner,  clouds  indicating 
the  boundary  between  air  masses  (fronts).  The  slopes  of  vertically  developed 
cloud  forms  will  also  aid  in  determining  the  tamperatur^  gradient  of  the 
surrounding  area. 

It  is  apparent  that  no  quantitative  values  of  pressure  ire  forth cofning 
from  an  analysis  of  observations  of  these  types.  Furthermore  it  is  virtually 
impossible  even  to  make  a  quantitative  estimate,  other  than  to  state  whether 
the  area  is  under  the  Influence  of  a  high-  or  a  low-pressure  system. 

cgygggi  ajd  cownmnn 

In  previous  sections  of  this  paper,  It  was  stated  that,  given  the 
ability  to  recorc  and  identify  clouds,  it  appeared  possible  to  make  a  fair 
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artlaftta  of  tbs  occurring  watber  situation.  An  l^orUnt  qu.rti.on  that 
still  oust  bs  answsrsd  is  tfc*  question  of  continuity.  That  is  to  •ay# 
weather  being  a  gnomic  phenomenon,  the  ability  to  to reoart  its  develop¬ 
ment  depends  upon  the  ability  to  observe  its  behavior  repeatedly*  for 
no st  weather  phenomena,  the  raxlmusi  allowable  cycling  tins  is  of  the 
order  of  24  hours.  The  question  then  is:  can  24-hour  continuity  be 
established  with  satell A  *  «  observations! 

To  answer  this  question  let  us  assuns  that  the  location  and  wormmmt 
of  low-pressure  systems  constitute  the  sort  valuable  piece  of  weethsr 
information.  Let  us  further  recogL*  that  low-pressure  systems  are  charac¬ 
terised  by  their  associated  cloud  system*.  On  this  basis  it  should  be 
possible  to  examine  the  probability  of  detecting  this  type  of  weather 
situation  as  a  function  of  time. 

To  do  this  we  shall  mkt  several  simplifying  assumptions.  First,  it 
will  bs  assumed  that  the  clouds  associated  with  a  cyclonic  system  cover  an 
area  at  least  400  mi  across  and  can  be  represented  by  a  squara  configuration. 
>cond,  we  shall  assume  that  a  system  can  be  detected  if  even  a  —all  part 
of  its  cloud  system  canes  within  viewing  range  of  the  satellite.  Although 
this  last  assumption  appears  to  be  somewhat  questionable,  it  becomes  more 
reasonable  if  we  remember  that  there  will  be  sc—  measure  of  day-to-day 
synoptic  continuity  established. 

Vtien  the  cloud  square  Just  touches  the  edge  of  the  viewing  path,  the 
sy steal  o&n  no  longer  be  seen.  Figure  3  illustrates  this  (Storm  A).  It 
will  be  noted  that  the  width  of  the  viewing  path  chosen  in  this  example 
is  also  400  ml,  and  the  satellite  altitude  is  300  mi.  We  o&n  say,  then, 
that  in  this  cute  a  storm  can  be  seen  when  the  center  of  Its  associated 
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Fig. 3 — Schematic  illustrating  relation  between 
storm  location  and  satellite  path.  Satellite 
inclination  is  83°. 
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cloud  ayst—  11m  within  hOO  al  of  the  c— tarline  of  any  om  path.  Due  to 
the  relatively  alow  aov— t  of  a  atom,  — —  Mp»wd  with  the  progression 
rota  of  aueeaaalva  passes  of  the  satellite,  tba  wot —ant  of  a  atom 
batman  eueeeasive  paaaaa  (l  l/2  houra  apart)  can  ba  neglected. 

Keeping  in  wind  tba  fact  that  tba  aueeaaalva  paaaaa  arc  «v— ly  — acad 
In  longitude,  m  can  nov  write  down  an  expression  tor  tba  probability 
that  a  atom  will  ba  aaan  at  least  ooea  a  day: 


wbara  H  la  tba  n— bar  of  paaaaa  within  a  dlatanea  ay  — aeurad  along  a  given 
latitude,  i  la  the  latitude  of  tba  center  of  tba  atom  qrst— ,  la  tba 

width  of  tb.e  viewing  path,  and  V£  la  tbo  width  of  tba  cloud  aqpare.  Using 
tba  values  of  Ve  •  too  al  and  -  too  sd,  baa  ba—  ooaputed  and  la 
praaantad  In  fig.  A.  Aa  can  ba  aaan,  tba  probability  of  dataetlng  a  toO-al- 
wlda  atom  anytoere  In  the  0.8.  la  gr— tar  than  about  60  par  cant,  the 
probability  Increasing  tomrd  the  latitude  of  tangancy  (in  this  ease  05°*). 
for  tba  sake  of  ocnparlaon,  a  curve  representing  a  atom  width  of  100  al 
baa  ba—  plotted  on  tba  aa—  figure.  Xn  this  case,  tba  nlnln—  probability 
decreases  to  approxl— tely  35  par  oant.  However,  the  average  cyclonic  stem 
gyst—  is  at  least  too  nl  across,  and  sc—  art  as  largs  aa  1000  al» 

Although  these  probabilities  are  fairly  good,  it  la  understandably 
■ora  desirable  to  achieve  100  par  cant  coverage  if  possible,  figure  A  al—  — owe 
a  plot  of  tba  probability  of  detection  with  a  path  width  equal  to  1800  nilos. 

It  la  interesting  to  note  that  this  1200  alia  strip  width  can  ba  a— laved 
with  the  earn  satellite  viewing  gyst—  aa  uaed  for  the  300,a»1  la  ■altitude. 
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Fig  4 — Probability  on  a  given  doy  of  detecting 
a  cloud  system  (associated  with  o  specific 
weather  situation)  centered  at  o  given  latitude 
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bOO-olle-etrlp-vldth  vshlcle.  This  Is  acocsqiliftoed  toy  increasing  tbs 
altitude  of  tbs  satellite  by  a  factor  of  3  (to  approximately  1000  mile*), 
this,  however,  results  in  a  degradation  of  rase lut loo  toy  this  bum  factor 
of  3*  It  is  aeon,  than,  that  it  Is  possible  to  achieve  100  par  cent 
coverage  of  a  given  area  vitb  a  soawvbat  poorer  resolution. 

On  the  basis  of  this  analysis.  It  appears  feasible  to  conduct 
weather  reconnaissance  fcrou  s  satellite,  at  least  frae  the  standpoint 
of  contrast,  resolution,  area  ooverage,  and  oontlouity. 

tbi  pomanm  or  romi  wmbi  wmans 

As  satellites  -  and  our  ability  to  ocntrol  and  keep  trade  of  tbau  — 
fcqprowe,  it  appears  certain  that  we  can  aspect  an  equivalent  Inprro  remit  in 
the  expected  weather  data.  The  inprovuaent  will  probably  be  in  the  direction 
of  acre  quantitative  Information  on  the  atmosphere,  for  exaaqtle,  if  we 
can  accurately  determine  the  height,  position,  and  velocity  of  a  satellite 
as  a  function  of  tine,  then  it  appears  fs&siblt  to  determine  the  height  of 
clouds  viewed,  which  would  be  of  sons  use  to  the  neteorologist.  This  aigrt 
be  dons  as  follows: 

At  a  tins  t  a  vertical  picture  is  taken  of  the  surface,  (it  is 
assuned  to  be  possible  to  determine  the  vertical  direction  in  the  satellite.) 
By  reference  to  this  known  vertical,  a  cloud  directly  below  the  satellite 
is  chosen.  At  a  time  tg  a  second  vertical  picture  is  taken  which  Includes 
the  chosen  cloud,  ftie  angle  off  the  vertical  to  this  cloud  In  the  ssoond 
picture  is  measured.  This  configuration  is  illustrated  is  Pig.  3,  Milch 
identifies  the  various  angles  and  distances.  It  can  be  eeen  that,  by 

j' 

the  Iav  of  sines, 


Fig. 5  —  Configuration  for  cloud  height  determination 
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*  ♦  Ah  a  1  +Ji  w  a  ♦  h _ 

•in£  *  "Tina  "  siny  ooi$  ♦  0097  sin$ 

and 

®  au  B  ♦  h 

*  "  §1x17  ©ot&  V  cosy 

8inc*.  7  la  equal  to  ,  where  V  is  the  velocity  of  the  satellite 
and  At  Is  equal  to  (t^  -  t^), 


Ah  »  height  of  the  cloud 


1 


Slice  I#  h,  7,  At,  and  t3  are  knovn,  Ah  is  completely  determined. 

(?) 

Wldger  and  Touart'  '  and  the  Technical  Panel  for  the  Birth  Satellite 
ProgruF^  have  suggested  other  quantitative  lnfornatlon,  In  addition  to 
cloud  cover,  that  might  be  obtained  from  a  more  sophisticated  aatalilta* 
Theie  axe: 

1.  Total  moisture  content.  By  measuring  the  intensity  of  the 
reflected  radiation  at  two  adjacent  wavelengths  in  the  near 
infrared,  one  of  which  is  not  absorbed  by  water  vapor  and  Hie 
other  of  which  la  partially  absorbed,  the  total  amount  of 
>a*ter  vapor  in  *  ool\*an  of  the  atmosphere  in  which  there  are 
no  clouds  can  bo  determined. 

Total  oione  content,  Utilising  somewhat  different  wavelengths 
tivan  tiios#  for  raolsture,  the  total  o&one  content  can  be 


determined. 
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3.  TgagawfarM  at  or  near  the  tropopause.  Ey  observing  the 
radiation  in  the  6-mi  croc  absorption  bead  In  the  vertical,  it 
mould  be  possible  to  measure  the  radiation  emitted  by  the  top 
of  the  tropopause,  and  hence  to  nap  the  effective  temperature 
of  that  region. 

1.  Temperatures  pt  or  a ear  the  top  of  the  ozone  layer.  Similarly, 
measuring  the  emission  at  9*6  microns  would  give  the  effective 
tesqpermture  in  the  top  of  the  ozone  layer,  and  would  allow 
meteorologists  to  mp  the  tsoqperature  in  a  part  of  the  atmos¬ 
phere  usually  inaccessible  to  balloons. 

5.  Total  radiation.  The  total  infrared  and  solar  radiation  flux 
being  absorbed,  reflected,  and  emitted  by  each  part  of  the 
earth  is  of  great  theoretical  importance,  since  it  is  the 
balance  between  these  Inputs  and  outputs  tfilch  determines 
the  heat  budget  of  the  atmosphere  -  now  only  roughly 
estimated.  This  type  of  observation  is  relatively  easy  to 
do,  and  has  already  been  developed  for  the  I.O.Y.  satellite 
program  by  Yerner  Suomi  of  the  University  of  Wisconsin. 

6.  Radar  measurements.  Radars  operating  at  wavelengths  of  the 
order  of  3  -  10  cm  could  possibly  give  information  on 
precipitation  areas. 

It  should  be  noted  that  measurements  (l)  and  (2)  might  aleo  be 
accomplished  by  placing  strong  known  sources  of  radiation  at  the  surface 
and  observing  these  from  satellites  at  wavelengths  of  known  water  vapor 
and  ozone  absorption. 

In  addition  to  the  above  measuresnts  it  should  also  be  possible  to 
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matsure  the  variation  in  solar  radiation  reaching  the  earth  *0  atmosphere, 
particularly  the  radiation  in  the  ultraviolet  and  Way  region,  which 
cannot  be  observed  from  the  ground.  As  in  the  cate  of  aany  of  the 
suggested  "advanced  satellite"  measurements,  the  measurement  of  eolar 
radiation  would  be  of  more  interest  initially  &s  &  research  experiment 
than  ac  a  day-to-day  assistance  In  weather  forecasting.  It  is  not  too 
hard  to  visualise,  however,  that  in  the  future  the  knowledge  of  our 
atmosphere  and  how  it  is  influenced  by  energy  input  variations  will  be 
greatly  improved.  When  this  time  occurs,  such  measurements  as  the 
variation  of  solar  Xr-radlatlon,  the  variation  of  heat  input  to  the 
atmosphere  (heat  balance),  etc.,  will  indeed  serve  as  forecasting  tools. 

mssacnmoN  cr  satjllit*  wanraai  am 

It  Is  obvious  that  Just  having  a  satellite  that  provides  useful 
weather  Information  does  not  guarantee  the  usability  of  these  data  oy 
the  various  meteorological  services.  Weather  data,  after  all,  ere  a 
perishable  item.  That  is  to  say,  the  usefulness  of  a  particular  itsm 
of  weather  information  decreases  very  rapidly  with  time  after  it  is  first 
obtained,  For  this  reason  it  Is  important  to  provide  a  mechanics  for 
putting  the  satellite  data,  in  a  u&aole  form,  into  the  data  dissemination 
network  as  rapidly  as  possible. 

For  maximum  usability,  an  appropriate  Maximum  time  delay  from  the 
time  of  gathering  the  data  to  actual  dissemination  would  probably  be  of 
the  order  of  one  hour.  This  sort  of  time  delay  suggests  a  rather  elaborate 
pick-up  and  relay  system.  One  might  visualise  a  "satellite  weather  data 
center"  where  several  specific  tasks  are  accosqUlahed.  first,  incoming  data 
are  subjected  to  the  necessary  special  analysis^  ^  ^ 


that  will  extract  from 
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thorn  the  maximum  amount  of  usable  meteorological  information  and 
dissenlna**  It  immediately .  Second,  picture  mosaics  ere  constructed  to 
shov  the  over-all  cloud  coverage.  These  mosaics  are  also  disseminated 
as  rapidly  as  possible.  khat  is  apparent  is  that,  for  a  satellite  to 
have  maximum  usability  for  weather  purposes,  at  least  as  much  thought  aid 
effort  will  have  to  be  put  Into  the  analysis  and  (Us semination  problem 
as  will  be  put  into  the  design  of  the  actual  vehicle. 

coKumom 

This  paper  has  attempted  to  shov  the  applicability  of  satellites  to 
meteorology.  In  sunnary,  It  appears  practical  for  satellites  to  make  use¬ 
ful  additions  to  the  weather  data  now  being  collected  ^  the  worldwide 
meteorological  network.  Initially,  satellite  data  would  be  mainly  quali¬ 
tative  and  be  concerned  primarily  with  cloud  types  and  patterns,  but 
advanced  satellites  may  be  visualised  which  will  provide  quantitative  data. 

In  addition  to  providing  assistance  in  the  forecasting  of  daily  vest  *er, 
future  sa  tell  it  s  should  also  aid  in  research  leading  towards  improvement 
of  the  operational  assistance  provided  by  the  weather  services. 

Most  of  the  ideas  suggested  in  this  paper  have  not  been  completely 
proved)  some  theoretical  work  in  tills  direction  is  presently  being  carried 
out  by  the  Air  Force  and  The  RAND  Corporation,  and  the  current  X.O.Y.  program 
will  also  provide  a  preliminary  test  of  some  of  the  ideas  through  the 
Signal  Jfcagineering  Labs'  cloud  cover  experiment  and  the  University  of 
Wisconsin's  radiation  balance  experiment,  though  work  has  been  done, 
however,  to  dourly  indicate  the  desirability  of  the  employment  of  satellites 
for  weather  reconnaissance.  Tn»  first  weather  satellites  to  be  flown  will 
be  exploratory,  and  as  more  experience  is  gained  in  the  Interpretation  of  the 
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radically  an  kinds  of  observations  which  they  esc  gather  their  usefulness 
will  grow.  It  is  not  inconceivable  that  In  the  ootr-eo-distaat  future 
natellitee  may  actually  supplant  a  part  of  our  present  weather  network. 
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